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Abstract — In motion estimation, noise is a verity to degrade 

the performance in optical flow for determining motion vector. 
This paper examines the performance of noise tolerance model 
in spatial correlation-based optical flow for image reconstruction 
from motion vector where the source sequences are 
contaminated by non Gaussian noise. There are Poisson Noise, 
Salt & Pepper Noise, and Speckle Noise. In the experiment, 
several standard sequences in different styles are used and the 
applied combination model of reversed confidential with 
bilateral filter on spatial correlation-based optical flow is mainly 
focused to determined the best condition to apply this model 
with. The result in image reconstruction from motion vector is 
used in performance comparison with traditional noise tolerance 
models by using Peak Signal to Noise Ratio (PSNR) as a primary 
index for studying. 

I. INTRODUCTION 

Optical flow is an approach to determine motion vector 
(MV) where the MV is inherited to process in additional for 
several advanced areas such as motion estimation, image 
reconstruction, image segmentation, super image resolution, 
motion tracking, image recognition, and image encoding. 
Then, the error in determination of MV leads to the quality 
and performance in additional areas where they imply the 
result of MV for processing. One of a major impact in error 
on MV determination of optical flow is noise interference 
where several researches address the impact of noise in 
optical flow. Even through, several noise tolerance models 
were proposed to increase noise tolerance level but there are 
still questioned on “What is the best suitable model of optical 
flow for noise tolerance?”. Because there are many kinds of 
noise where some noise tolerance models work best under 
some kinds of noise but it gets worse on other kinds. Also, the 
style of sequence is important. Difference styles of sequence 
return different results in performance on motion 
determination by optical flow such as the fast and slow 
movement sequence also return different result under 
different models in optical flow [1-2].  

In this paper, we focus on the quality of image 
reconstruction from MV of spatial correlation (SC) [3] optical 

flow and its noise tolerance models such as the applied 
combination model of reversed confidential with bilateral 
filter [4], traditional reversed model [5], and traditional 
bilateral model [6-8] where non Gaussian noises including 
Poisson Noise, Salt & Pepper Noise, and Speckle Noise are 
simulated to study the performance in noise tolerance. For 
performance studying, the image is reconstructed from result 
MV of each reference model over non Gaussian noise 
sequence and it is verified by PSNR against native ground 
truth image where the higher value in PSNR means better 
quality. 

This paper is stated as follows. Section II states literature of 
spatial correlation optical flow and its referenced noise 
tolerance models. Section III states the experiment result, 
which express the performance in PSNR. And conclusion of 
the experiment result is stated in Section IV. 

II. LITERATURE REVIEW IN OPTICAL FLOW 

In this section, the spatial correlation optical and its noise 
tolerance models are concentrated. 

A. Spatial correlation optical flow 
  Spatial correlation (SC) [3] is a classical optical flow 

technique. In SC, the basic block-matching technique is 
applied to scan the MV on every pixel among the image 
sequence where the minimum error of the matching block is 
determined as the MV. According to the fundamental of block 
matching technique, the accuracy of the MV (u,v) under SC is 
depended on the size of searching area, block area, and order 
of matching flow [9].  

B. Reversed Confidential 
  Reversed confidential model (RC) is one of a popular noise 

tolerance in optical flow. It concentrates on computation of 
MV in reverse direction to ensure the result of MV in natural 
direction.  The RC model of R. Li and F. Yu. [5] was 
proposed in 2008 by aiming on the reliability rate among the 
result MV in natural direction (frame s  s+1) and reverse 
direction (frame s+1 s) defined as:-  
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